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. SUMMARY

On June 2, 1988, the Internationa Association of Fire Fighters (IAFF) Department of Health and Safety
requested the Nationa Ingtitute for Occupationa Safety and Health (NIOSH) to conduct a Hedlth Hazard
Evauation (HHE) on behdf of their Locdl #1 in Fittsburgh, Pennsylvania. The request was to evauate the
noise exposure levels found in the activities of the Pittsburgh Bureau of Fire (PBF) and to assess the amount
of hearing loss among current fire fighters in the department.

Noise dosmeter surveys were conducted at 18 of the 36 totd fire stations during the weeks of
September 12, and October 3, 1988. The Bureau's fire apparatus assigned to the 36 fire stations in
Pittsburgh were driven in smulated emergency runs July 17-19, 1990, in order to tape record the noise
levels emitted by the vehicles for later one-third octave band spectral andysis. The third phase of the
evauation, audiometric testing, was completed on 424 PBF fire fighters from January 9-20, 1989.

The noise surveys reveded that the 8-hour time-weighted average (TWA) noise exposures were generdly
less than the amount alowed under any of the environmenta evauation criteriaused by NIOSH. However,
portions of the noise analyses found noise levels that greatly exceeded the exposure limits for brief periods
of time. These high exposures were usudly associated with emergency response runsin the fire vehicles.

The satigtica tests performed on the audiometric data showed a statisticaly significant relationship between
the time spent with the PBF and the amount of hearing lossin fire fighters after the effects of age had been
corrected from the hearing levels. The effects on hearing were seen in the audiometric test frequencies most
sengdtive to noiseinsult, aswell asin the frequencies used in human speech perception.

Based on the results of the audiometric data analyses, aswell as the potentia for high
level noise exposures in the PBF, the NIOSH investigator concludes that a hedth hazard
exigsfor firefightersin the PBF. A datidticaly sgnificant relationship was found
between the amount of hearing loss and the time spent in the department after the data
were corrected for age using correction factors published in the Occupationd Safety and
Hedth Adminigration's noise regulation. Section I1X of this hedth hazard evauetion
report offers recommendations to the PBF which can reduce the noise exposures to the
fire fighters and help prevent further hearing losses.

KEYWORDS: SIC 9224 (Fire departments, including volunteer), noise exposure, noise dosmetry, fire
gpparatus noise, hearing loss, hearing conservation.
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INTRODUCTION

On June 2, 1988, the International Association of Fire Fighters (IAFF) Department of Hedth and Safety
requested the Nationa Ingtitute for Occupationa Safety and Health (NIOSH) to conduct a Headlth Hazard
Evduation (HHE) on behdf of their Locd #1 in Fittsburgh, Pennsylvania. The request wasto evauate
noise exposure and hearing loss among fire fighters at the Pittsburgh Bureau of Fire (PBF). On August 17,
1988, an opening conference was held at the Bureau's headquarters in Pittsburgh where the Bureau
expressed an interest in the project and Sated that a cooperative effort with the loca union should be
undertaken.

A three-phased gpproach to investigate the noise levels and the hearing levels found in the PBF was agreed
on by dl parties during the opening conference; (1) noise dosimetry on the daywetch shifts at haf of thefire
gations staffed by the PBF; (2) spectra measurements of the noise from vehicles used by the PBF; and

(3) audiometric evauations of gpproximately haf of the Bureau's fire suppression manpower. The results
from each phase were provided to union and management officids through letters and interim reports. The
results of the noise dosimetry at the fire stations was provided in an interim report dated November 14,
1988. Individud fire fighters were provided the results of their hearing tests by letter on February 10,
1989, and summary results of the audiometric examinations were provided to union and management
officids on February 17, 1989. Finaly, the vehicle noise levels were reported by letter on August 14,
1990. Thisfind report presents asummary of the previoudy reported results and a more thorough andysis
of the data than that provided in the earlier reports.

BACKGROUND

The PBF is respongible for providing fire suppression and prevention services dong with "first responder”
emergency medica servicesto the 56 square miles of city and 370,000 people of Fittsburgh, Pennsylvania
Thirty-six fire gations located throughout the city house the Bureau's fleet of fire apparatus and 960 fire
fighters. The dations are staffed 24 hours per day, seven days per week by fire fighters working either a
daywatch or nightwatch shift. The 960 fire fighters are divided into four groups, or lines, to cover the
detions et al times.

MATERIALSAND METHODS

A. Dosmetry

Noise dosmeter surveys were conducted during the weeks of September 12, and October 3, 1988.
During the two weeks, atotal of 18 fire stations were surveyed on two consecutive days for 8 hours
each day during the daywatch shift. During the survey days, a NIOSH indudtrid hygienig was a a
surveyed station during the entire 8-hour sampling period. The hygienist was issued turnout gear by
the PBF and rode the vehicles whenever they |eft the Sation in one of the extra jumpsesat positions on
the vehicle. A detailed time log was kept by the hygienist so that the time of the responses could be
caculated and dso any noisy events could be noted. The gtations were selected so that representative
vehicles used by the PBF were included in the Sations sampled. Whenever possible, the busiest
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gationsin the city (based on 1987 run records) were chosen to maximize the likelihood that the
vehicles would be called out for response to emergency Situations.

Members of the crew assigned to a vehicle were asked to wear a noise dosimeter for 8 hours of their
work shift. If they were required to put on ther turnout gear for an emergency response, thefire
fighters were reminded to place the microphone of the dosimeter outside of the turnout gear, exposing
it to the noise environment. The noise dosmeters used in this phase were Metrosonic Model
dB301/26 Metrologgers, asmall noise level recording device worn on the waist of the fire fighter with
a 1/4 inch remote microphone placed on the shirt collar of the gation uniform. This dosmeter
measures noise in decibels, A-weighted levels (dB[A]) four times per second. The measurements are
integrated according to the Occupationd Safety and Hedth Adminigtration (OSHA) noise regulation
(see Evaluation Criteria section of this report) for an entire minute and stored separately in the
Metrologger for data storage and later andlysis. Generdly, five or Sx dosmeters were placed on the
fire fighters assgned to the surveyed dation house,

Each dosmeter was cdlibrated according to the manufacturer's instructions before being placed on a
fire fighter. After the shift was completed, the dosmeter was removed from the fire fighter and placed
in the standby mode of operation. Once the data had been transferred to a computer for storage, the
dosmeter was again cdibrated to assure the dectronics of the device had not changed during the
sampling period. The data from each Metrologger dosimeter was transferred to a Metrosonics Model
at-390 Metroreader/Data Collector following the day's noise sampling. The information was then
transferred to a NEC Laptop Computer with a Metrosonics Metrosoft software package for
permanent data storage and later analysis.

B. Vehide Spectrum Measurements

The Bureau's fire apparatus assigned to each of the 36 fire stations during the July 17-19, 1990, testing
period were brought either to an undeveloped area along the riverfront or to Three Rivers Stadium for
data collection. The data collection conssted of tape recording the sounds from the vehicle; such as
engine noise, srens, and air horns, from the riding positions of the vehicles with a Panasonic Modd
SV-250 Digitad Audio Tape (DAT) Recorder. Additiona data were collected with a Larson-Davis
Modd 800B Integrating Sound Level Meter a each riding podition. The data from the sound level
meter were recorded on data sheets. The tape recordings were later analyzed with a GenRad Mode
1995 Integrating Redl-Time Anayzer to produce intensity by frequency (spectra) graphs which
describe the predominate sounds on the vehicles.

Recordings were obtained over a 30-60 second period when lights, sirens, and air horns (if available)
were operaing with the vehicle driven on the streets Smulating an emergency run for thefire
goparatus. Measurements of engine noise without warning devices operating were dso stored on the
DAT recorder while the vehicle was driven. The vehicles were driven at speeds of 35-50 miles per
hour during the recording period. Noise measurements were made in each of the riding positions of
the apparatus, normdly, the cab and tailboard or jumpsest for an engine; the cab and jumpseat and
tiller, where appropriate, for the trucks, and the front and back seats of squad and battalion chief cars.
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C.

Audiometric Testing

The audiometric tests were administered by a Council for Accreditation in Occupationa Hearing
Conservation (CAOHC) certified occupationa hearing conservationist. Testing was conducted in the
basement of a centraly located fire station where an Acoustic Systems Modd RE-60 Transportable
Sound Booth was assembled to isolate the fire fighter during the testing procedure and keep the
ambient noise levelsto aminimum. Audiometric testing was done with a Tracor Modd RA400
Microprocessor Audiometer, which also alowed for the eectronic storage of the audiometric results.
The audiometric data were downloaded daily to a NEC |gptop computer for permanent storage and
later andyss.

Engine and truck companies reported to the test Site every 45 minutes for audiometric testing.
Informed consent was obtained from each fire fighter prior to testing. Additiondly, a short, sdif-
administered work history questionnaire (Appendix 1) was completed by the participants prior to
taking the audiometric examination. Following a brief set of ingtructions about the hearing test
procedure, pure-tone audiometric thresholds were obtained from the fire fighters at 500, 1000, 2000,
3000, 4000, 6000, and 8000 Hertz (Hz) separately for each ear, beginning with the left ear. Totd test
time was gpproximatedly 10 minutes per person. The audiometer was given an exhaudtive cdibration
by a manufacturer's representative laboratory immediady prior to thisHHE. Daily biologica
cdibrations were made with a Tracor Oscar |1 electro-acoustic ear. The results of the audiometric
examination were briefly reviewed with each fire fighter by the Project Officer immediately following
the tedt.

EVALUATION CRITERIA

A.

Noise

Noise-induced loss of hearing is an irreversble, sensorineura condition that progresses with exposure.
Although hearing ability declines with age (presbycusis) in dl populations, exposure to noise produces
hearing loss greater than that resulting from the naturd aging process. This noise-induced lossis
caused by damage to nerve cells of theinner ear (cochleg) and, unlike some conductive hearing
disorders, cannot be treated medically.! While loss of hearing may result from asingle exposureto a
very brief impulse noise or explosion, such traumétic losses are rare. In most cases, noise-induced
hearing lossisinddious. Typicdly, it beginsto develop a 4000 or 6000 Hz (the hearing range is 20
Hz to 20000 Hz) and spreads to lower and higher frequencies. Often, material impairment has
occurred before the condition is clearly recognized. Such impairment is usudly severe enough to
permanently affect a person’'s ability to hear and understand speech under everyday conditions.
Although the primary frequencies of human speech range from 200 Hz to 2000 Hz, research has
shown that the consonant sounds, which enable people to digtinguish words such as "fish" from "figt,"
have il higher frequency components:?
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The A-weighted decibel (dBA) isthe preferred unit for measuring sound levels to assess worker noise
exposures. The decibd unit is dimensionless, and represents the logarithmic relationship of the
measured sound pressure level to an arbitrary reference sound pressure (20 micropascas, the normal
threshold of human hearing at afrequency of 1,000 Hz). Decibd units are used because of the very
large range of sound pressure levels which are audible to the human ear. The dBA scde isweighted
to approximate the sensory response of the human ear to sound frequencies. Because the dBA scale
islogarithmic, increases of 3 dBA, 10 dBA, and 20 dBA, represent a doubling, tenfold increase, and
100-fold increase of sound levels, respectively. It should be noted that noise exposures expressed in
decibels cannot be averaged by taking the ample arithmetic mean.

The OSHA standard for occupational exposure to noise (29 CFR 1910.95)° specifies amaximum
Permissible Exposure Limit (PEL) of 90 dB(A)-dow response for a duration of 8-hours per day. The
regulaion, in caculating the PEL, uses a5 dB timelintengty trading rdaionship. Thismeansthat in
order for aperson to be exposed to noise levels of 95 dB(A), the amount of time alowed at this
exposure level must be cut in half in order to be within OSHA's PEL. Conversdly, a person exposed
to 85 dB(A) isalowed twice as much time at thisleve (16 hours) and iswithin hisdaly PEL. Both
NIOSH, in its Criteria for a Recommended Standard,* and the American Conference of
Governmentd Industrid Hygienists (ACGIH), in their Threshold Limit Vaues (TLV®s),® propose an
exposure limit of 85 dB(A) for 8 hours, 5 dB less than the OSHA standard. Both of these latter two
criteriadso use a5 dB timefintensity trading relationship in caculaing exposure limits.

TWA noise limits as afunction of exposure duration are shown as follows:

Sound Level dB(A)
Duration of Exposure (hr/day) NIOSH/ACGIH OSHA

16 80 85
8 85 90
4 90 95
2 95 100
1 100 105
1/2 105 110
14 110 115*
1/8 115* ---

*  No exposure to continuous or intermittent noise in excess of
115 dB(A).

** Exposure to impulsive or impact noise should not exceed 140 dB peak
sound pressure level.
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The OSHA regulation has an additiond action level (AL) of 85 dB(A) which Stipulates that an
employer shdl administer a continuing, effective hearing conservation program when the TWA vaue
exceedsthe AL. The program must include monitoring, employee notification, observation, an
audiometric testing program, hearing protectors, training programs, and recordkeeping requirements.
All of these stipulations are included in 29 CFR 1910.95, paragraphs (c) through (o).

The OSHA noise standard a so states that when workers are exposed to noise levels in excess of the
OSHA PEL of 90 dB(A), feasible engineering or adminigrative controls shall be implemented to
reduce the workers exposure levels. Also, a continuing, effective hearing conservation program shall
be implemented.

B. Audiometry

The audiometric test results obtained for the fire fighters were combined according to two different
criteria to determine the degree of hearing handicap that had been sugtained. Additiondly, asingle-
frequency, degree of hearing imparment criterion was used to initidly screen the data to determine the
amount of hearing loss found in this populaion. Thefirgt criterion was proposed by NIOSH in its
criteria document for occupationa noise exposure* This criterion, which isintended to determine the
amount of handicap in speech perception and communication abilities, averages the hearing levd in
decibels (dB HL re ANSI S3.6-1969)° at the pure-tone frequencies of 1000, 2000, and 3000 Hz for
both ears. This measurement will be referred to in this report asthe "mid-frequency” varigble. The
criterion incorporates a 25 dB "low fence” vdue. This means that the dB HL average value must
exceed 25 dB before ahearing impairment is said to exist. The percentage of impairment is caculated
by multiplying each decibel in excess of 25 dB HL by 1.5%. For example, an average dB HL of 40
for the "mid-frequency” variable would represent a 22.5% hearing impairment.

The second variable used in this report has been proposed by the American Academy of
Otolaryngology - Head and Neck Surgery.” The criterion combines the pure-tone frequencies of
3000, 4000, and 6000 Hz. This combination will be most sensitive to the sensorineurd effects on the
ear from noise because of the propensity of these frequencies to deteriorate sooner when exposed to
loud noises® For this report, the second criterion will be caled the "high-frequency” variable.

Finaly, acriterion proposed by Eagles, et al.® for single-frequency hearing impairment determination
aso usesalow fence of 25 dB HL. With this criterion, any person who had ahearing level of 26 dB
HL or greater a any single frequency was classfied as having some degree of hearing loss. The
degree of loss could range from "mild" (26-40 dB HL) to "profound” (> 90 dB HL). Thiscriterion
differs from the other two criteriain that it looks at Sngle test frequencies rather than average hearing
levels across severd frequencies.

Additiona analyses were conducted on the first two criteria after the data had been adjusted for the
effects from normd aging processes (presbycuss). In order to do this, the hearing level datawere
corrected according to the formula described by NIOSH* in its criteria document. The formula uses
the presbycusis curves for amae population which have been published in the Department of Labor's
noise regulation.®
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RESULTS
A. Dosmetry

During the two weeks of noise sampling, atotd of 18 station houses were surveyed over two
consecutive dayweatch work shiftsin each of the stations. All surveyed houses consisted of an engine
company and either atruck company or a squad company. Station #24 conssted of al three types of
companies. A tota of 170, 8-hour noise dosimeter samples were collected and stored for later
andyss.

The dosimeter results for the engine, truck, and squad companies are given in Tables 1, 2, and 3,
respectively. Each of these tables give the company number, the date of noise dosmeter testing, and
the total number of times when the vehicle left the gation house (responses) and how many of these
responses were emergency in nature with srens and/or air horns operating. The noise dataare
presented as a percentage of adaily noise dose according to OSHA regulations, which stipulates a
maximum daily dose of 100%. If afirefighter recaives lessthan 100% of a dose during hisor her
work shift, the employee iswithin current OSHA regulations. If the dose exceeds 100%, then thefire
fighter is over-exposed to noise on that particular day according to OSHA regulation. Three shift
periods are given in these tables. The 8-hour column represents the period of sampling conducted by
NIOSH. The 10-hour and 14-hour columns are linear interpolations of the data for the daywatch
(20-hour shift) and nightwatch (14-hour shift) periods used by the PBF. These later two columns
represent the amount of dose afire fighter would accumulate if the 8-hour sampling period were
representative of alonger work shift, i.e., the same noise events would occur at the same rate for the
longer time periods. Findly, acolumn labeed "Maximum® is the grestest one minute average dB(A)
leved recorded for any of the fire fighters assigned to the vehicle on the sampling day. It representsa
short term exposure period indicative of Sren noise, ar horn noise, or equipment testing noise.

Inspection of the dosmeter data reved s that the large mgority of the averaged daily noise levels were
below 100% of adaily alowable dose. None of the truck companies or squad companies had daily
average doses in excess of 100%. There were three instances where an engine company wasin
excess of 100%. Of these three occurrences, one was recorded a the training academy for drivers
training on the Pierce Tiller truck. The other two were recorded when one of the companies had
pump testing in the morning and afire in the afternoon (Station #11) and the other recorded average
was at a station with the highest number of responses recorded during the survey period (Station #33).
Generdly, the recorded noise levels were less than 50% of the daily dlowable dose for dl of the
vehicles surveyed.

The recorded maximum one-minute periods did, however, reved that the potentia for high levels of
noise exposure does exist in the PBF as levels of 105 to 120 dB(A) were condgtently found in all
three types of companies. It is beieved that these higher exposure periods are associated with Siren,
ar horn, or equipment noise. In the examplein Figure 1, the two separate periods of high noise
exposure levels seen at the 3-hour, 15-minute mark and 6-hour, 30-minute mark are both the result of
noise levels recorded during emergency responses.
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B.

Vehicle Spectrum Measurements

The noise data from the smulated emergency response runs collected with the DAT recorder were
initidly reviewed to ascertain that the recorded sound levels were clean, i.e,, the recordings were free
of datic or peek clipping. Additiondly, it was determined if the sound noticeably increased or
decreased during the test period which would indicate the volume control on the recorder may have
been accidentally changed. Findly, pre- and post-calibration tones placed on the tape were
compared to assure that they were the same value. This cursory review resulted in spectra analyses
done for the following PBF vehicles. seven, 1988 Pierce Rear Mount trucks; nine, 1986 Pierce
engines, three, 1988 Pierce Tiller trucks; one, 1989 Pierce Lance engine; four, 1978 Brockway
engines, ten, 1981-82 Grumman engines, four, 1973-74 Mack engines, four, 1984 Thibault Rear
Mount trucks; one, 1977 Seagrave Rear Mount truck; one, 1976 Seagrave Tiller truck; one, 1982
Seagrave Front Mount truck; and seven, squad and battaion chief vehicles, condsting of 1986 Dodge
or Chevrolet Suburbans.

The median dB(A) sound levels were calculated from the one-third octave spectrdl data. These
results are shown in Table 5. The data are presented for the different riding pogitions and warning
sggnd conditions. The median dB(A) vaues range from 79.8 dB(A) for the tailboard riding postion
with no warning sgnads on a Grumman engine to ahigh vaue of 113.2 dB(A) in the cab of aMack
engine when the Siren and air horn are operating. As expected, the dB(A) vaues were higher when
warning sgnaswere operaiond. Also, the noise levels were found to be generdly higher in vehicles
where the jumpseat riding postions were next to the vehiclés engine.

Figures 2-24 plot the median one-third octave band sound levels for each of the vehicle types under
the various test conditions. The detailed presentation of the data shows the differencesin vehicle noise
emissions when the recordings are done in cabs, jumpsests, or tailboard and if the warning devices are
operaiond or not. The noise levels from the Fierce engines (Figures 2-3) show that the engine noise
is maximum at the 160 Hz one-third octave band and can reach levels of 110 dB in the jumpsest. The
mechanica sren and air horn show the most sound energy in the 500 - 5000 Hz range, with a
maximum at 1000 Hz. Similar data were recorded for the Pierce Rear Mount and Tiller trucks
(Figures 12-16). The mechanicd siren and air horn noise has amaximum leve a the 1000 Hz band.
The engine noise is one band lower, with the 125 Hz one-third octave band showing the greatest noise
energy. Sound levelsfor the engine noise are adso gpproaching 110 dB for the Pierce trucks. The
PBFsfoam unit, a Pierce Lance (Figures 4-5), does show a noise reduction for the two riding
postions. No median one-third octave band sound level exceeded 100 dB and the mgority of the
band levels were below 90 dB.

The noise levels for the PBF's other engines, Grumman, Brockway, and Mack, are shown in Figures
6-11. Thesethreetypes of vehicles are characterized as having ariding postion on the tailboard at the
back of the pumper instead of a jumpsesat next to the vehicleés engine. The tailboard position is quieter
as evidenced in the plots for the no warning sren conditions. Two different types of srensare used on
these engines, the Grumman and Mack engines use a mechanical sren while the Brockway engine has
an dectronic Sren mounted on alightbar over the cab. The Brockway engines dso did not have air
hornsingaled. All three of these vehicles do not show a strong influence of engine noise in the

gpectrd plots, but do show warning Sgnd noise in the middle frequencies. The Brockway engines
with the electronic srens do have a narrower range of increased sound levels from the Siren as
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compared to the vehicles with the mechanicd srensand ar horns. All three types of engines have
median noise levels from siren exposure that exceed 100 dB.

The trucks in the PBF fleet, other than the Pierce modds, are fewer in number. With the exception of
the Thibault Rear Mount truck, the spectra plots represent only one example of the vehicle type. For
the Thibault truck (Figures 17-18), a pattern of engine noise having maximum energy at or near the
125 Hz one-third octave band and warning sgnd noise from 400 - 4000 Hz is seen. Overdl, the
noise energy for thismodd isless than other trucks and engines, with a mgjority of the one-third
octave band levels less than 90 dB. In should be noted that the Thibault trucks were equipped with an
electronic sren system that placed the speaker below the front bumper. The loudest vehicle tested in
the PBFF fleet was a Seagrave Tiller truck, an open cab vehicle with amechanica sren mounted in the
center front of the cab, directly below the windshield. Siren noise in excess of 110 dB was recorded
for the one-third octave bands from 800 - 1600 Hz (Figure 20). The noise levelsrecorded in the
department's squad vehicles and battalion chief's cars are shown in Figure 24. The mgjor noise source
seen for these types of vehiclesisthe dectronic Sren, with avery discernable pesk in the middle
frequencies.

C. Audiometry

Hearing tests were performed on 424 fire fighters with the PBF who were assigned to the 18 fire
dations that had been involved in the noise dosmetry phase of the evaluation. Personnd from dl four
shifts reported to a centrd location for audiometric testing during their work shift. All but two fire
fighterstook part in the audiometric testing.

The PBF fire fighters were predominately male, with only two femaesincluded in the 424 tested
individuals. They had a mean age of 41 years, ranging from 23 to 64 years of age, and amean time at
their job of 14 yearswith arange of 1 to 39 years of service. The information provided in the
questionnaire reveded that for 56 of the fire fighters, the PBF was their first and only job. With regard
to non-occupationa sources of noise exposure, approximately 63% of the group did not hunt or use
firearms, 71% had not ridden motorcycles, and 96% had not used farm machinery. Chain saws had
been used by 57% of the fire fighters and woodworking was a hobby for 33% of them. Seventy-three
percent of the group reported no medica problemsin the past with their ears, but 35% did report
tinnitus ("ringing in the ears") and 29% reported a noticegble change in their hearing over the years.

The fire fighters were categorized into Six years-of-fire-service groupings in order to andyze the
hearing level data. The categories and the number of individuasin eech are asfollows. lessthan sx
years of service (N=76); 6-10 years of service (N=86); 11-15 years of service (N=114); 16-20
years of service (N=50); 21-25 years of service (N=63); and over 25 yearsin the fire service
(N=35). The audiometric datawere initialy compared to the sngle test frequency criterion thet labels
hearing ability from norma to profound loss® Hearing tests were scored according to the worst
hearing level recorded, regardiess of the ear or frequency. The comparison is shown in Figure 25.
The"norma™ category shows a generd decline in the percentage of fire fighters who fdl into this
classfication as the number of yearsin the fire service increases, going from 40% for the less than Sx
years of service group to 0% for anyone with more than 20 years of service. The converse
relationship is seen for the "severe" loss category, where less than 10% of fire fighters with less than 10
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years of service are included, but more than 40% of them with more than 25 years experience have a
severe loss a one or more audiometric test frequencies.

The mean hearing level results for each ear of the 424 tested fire fighters at each test frequency are
presented in Figure 26. The hearing pattern for the entire group shows atrend of progressively worse
hearing as the audiometric test frequency increases from 2000 Hz to 6000 Hz with a dight
improvement a 8000 Hz. The hearing ability for the left ears of the fire fightersis generdly poorer
than the right ears; however, this differenceis smal. Because of the small difference, the hearing levels
of individuas at each audiometric test frequency were averaged for the left and right ears. Figures 27
and 28 show the hearing levels for the 424 fire fighters when categorized by chronologica age and by
years of fire service, repectively. The same trends are seen in both figures. Hearing ability
progressively gets worse as the fire fighters age or spend more timein the fire service, with the grestest
changes occurring at 3000, 4000, 6000, and 8000 Hz. A declinein hearing such as seen in the PBF
fire fighters tested is characteristic of anoise-induced permanent threshold shift (NIPTS).-8

A Pearson product-moment correlation coefficient between the fire fighters ages and the amount of
time they had spent in the fire service was cdculated as +0.87, adatisticaly significant postive
relaionship. Thus, before additional statistical analyses were performed on these data, the age-related
hearing loss, or presbycus's, was subtracted from the effects due to time on thejob. The correction
was done by using the age correction values for males published in the OSHA noise regulation.® The
corrections attempt to subtract the portion of hearing loss that is likely the result of aging from the
audiometric test results, leaving aresidua loss that is presumed to be from the effects of noise. The
two femde fire fighters tested were not included in these last datisticd andyses.

In order to complete the satistical andyses, the two combination variables discussed in the Evauation
Section of this report were caculated. The "mid-frequency” variable averaged the hearing levels of
1000, 2000, and 3000 Hz and the "high-frequency"” variable averaged 3000, 4000, and 6000 Hz.
The single-factor independent variable, the years-of-fire-service, was divided into its six levels and an
andysis of variance (ANOVA) was calculated to separately analyze each of the two dependent
vaiables. Statigticaly sgnificant differences between years-of-fire-service groupings were found for
each of the dependent measures. For the high-frequency variable, a statisticaly significant F ratio of
3.13 (p < 0.0087) was cadculated. The ANOVA for the mid-frequency variable dso resulted in a
gatigticaly sgnificant F ratio of 6.87 (p < 0.0001). A Sheffé post-hoc trend test of the differences
between means for each of the six years-of-fire-service groupings was conducted to see where the
sgnificant differences occurred. The groups were labeled asfollows. group 1, <=5 yrs.; group 2, 6-
10 yrs.; group 3, 11-15 yrs.; group 4, 16-20 yrs.; group 5, 21-25 yrs.; and group 6, > 25 yrs. For
the mid-frequency dependent variable, the two fire service groups representing the fire fighters with the
mogt time on the job were sgnificantly different from the other four fire service groups, with one
exception. The exception to this was thet fire service group 5 did not differ from group 4, while group
6 did differ from group 4. There were no significant differences between groups 1, 2, 3, and 4. The
mean vaues of the mid-frequency variable for each of the six fire service groups, from group 1 to
group 6, were3.6 dB HL; 22 dB HL; 4.3dB HL; 6.2dB HL; 7.0dB HL; and 12.7 dB HL,
respectively. For the high-frequency variable, the only sgnificant difference found was between group
6 (> 25 yrs.) and group 2 (6-10 yrs.) on the Sheffé post-hoc trend test. The means for the high-
frequency variable were 10.8 dB HL; 7.7 dB HL; 10.2 dB HL; 14.0dB HL; 14.3dB HL; and 18.3
dB HL for group 1 to group 6.
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DISCUSSION

The 8-hour TWA noise exposures measured at 18 of the fire stations during the daywatch were
conggtently less than the OSHA PEL for noise. Even when the dose percentages were linearly interpolated
to the 10- and 14-hour shifts employed by the PBF, only three of the 74 averaged noise dosmeter readings
exceeded the 100% permissible dose levels. One of the three averaged noise exposure readings were
associated with training exercises on anew fire vehicle, which would not be classified as aroutine
occurrence. These survey finding are not unusua. Similar results have been reported in other NIOSH
evauations of fire departmentsin the U.S1%!

The results from the dosmeter survey and from the spectra analyses of the fire gpparatus do, however,
show a potentid for high levels of noise from the operation of the fire goparatus. The plot of the daly noise
exposure (Figure 1) clearly shows that emergency responses are associated with high noise exposures for
thefirefightersriding in the vehicle. Thisfinding is confirmed by the spectrd andyses conducted on the
PBF's vehicles during smulated emergency responses. Median noise levelsin excess of 90 dB(A) were
common for the various riding positions and warning Sgnd conditions tested on the department's fleet of
vehicdles. Mog of the high readings were the result of the use of Srensand air horns, but afew of the high
noise readings were also obtained when no warning deviceswerein use. The spectra levels reported are
integrated measurements over a 30 - 60 second time period when the vehicles were in motion and not peak
noise levels measured during the smulated runs. Thus, the potentid for even higher peak noise levels exigts
for the PBF firefighters. A noiseleve of 90 dB(A) isused by the Nationa Fire Protection Association
(NFPA) in its safety and hedlth standard as the not-to-exceed limit where fire fighters are required to wear
hearing protection devices.*?

The hearing tests on 424 of the PBF fire fighters represent nearly one-haf of the department's fire
suppresson personnel. The audiometric data obtained from this group isindicative of people who have
been exposed to excessive noise levels during their lifetime. The characteristic noise notch at 3000, 4000,
and 6000 Hz isseen in dl of the audiometric data, regardiessif it is presented by the age of the fire fighter
or by the length of servicein thefire department. The high-frequency hearing losses increase with
increasing time. The results of the ANOVA datigtica tests of the audiometric data show that the average
hearing levels of these fire fighters are Sgnificantly changed as afunction of the time spent onthejob asa
firefighter. The progressive loss of hearing over timeis seen in both the audiometric frequencies sengtive to
noise exposure, as well as the frequencies instrumenta in hearing Speech. An association between hearing
losses and time spent on the job as afire fighter has also been previoudy reported. 1%

CONCLUSIONS

The satidicd andyss of the audiometric data of the PBF personnd confirms that the fire fighters risk
occupationa hearing losses as areault of their jobs. The characteristic pattern of a progressive loss of high
frequency hearing ability as the fire fighters grow older or spend more time in the fire service is congstent
with exposure to hazardous noise levels. The noise survey data add additiona evidence to this concluson
by showing thet the potentia for high levels of noise exist in the department. The daily exposure to these
levels of noiseresultsin an average loss of hearing of 18 dB, after accounting for the effects of age, anong
fire fighters who have spent over 25 years in the department.
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RECOMMENDATIONS

Theresults of the hedlth hazard evauation reved thét fire fighters in the PBF risk an occupationa oss of
hearing resulting from their job. Both the audiometric data analyses and the noise survey data are consstent
with this concluson. Although sensori-neurd hearing lossis generdly irreversible, additiond loss of hearing
from exposure to excessve noise can be prevented. The following recommendations are offered to help
reduce the amount of noise to which the fire fighters are exposed and to set up surveillance programsto
track the hearing ability of current and future fire fightersin order to implement changes to reduce the
hearing losses associated with their jobs.

1.

The PBF should implement a hearing conservation program for their department. At aminimum, the
program should follow dl of the requirements of OSHA's hearing conservation amendment, including
noise monitoring, audiometric testing, hearing protection, training, and recordkeeping.® Additiona
guiddlines for an effective hearing conservation program are contained in aNIOSH technica report.**

Some of the highest noise exposures experienced by the PBF fire fighters were observed during
emergency responses. The use of hearing protection devices (HPDs) during this activity will greatly
reduce fire fighters noise exposures. A large number of dternative HPDs are available on the market.
Ear plugs and ear muffs, the same types asworn in industry, have been successfully used in fire
departments. However, because of the time congtraints associated with an emergency response run, it
ismore practica to use ear muffs because of their relative ease in fitting in a short time period.
Communiceation systems with speakers placed in ear muffs and noise-blanking microphones have been
developed to connect with fire department radio systems. The NIOSH investigator has seen these in
usein severd fire departments, including Sacramento, Cdifornia, and Phoenix, Arizona, aswell asin
ar ambulance services. Recently, an active noise-controlling ear muff that crestes a destructive noise
to reduce the wearer's exposure has been introduced in the U.S. and marketed as away to lower
noise in emergency medica service vehicles. Thislatter deviceisrdatively new and expensve.

The audiometric data from the hearing conservation program should be anayzed by methods
proposed by an American Nationa Standards Ingtitute (ANS!) working group concerned with
audiometric database andyses™ The andysis techniques have been evauated by hearing
consarvation investigators who have reported success in their use.1®° The techniques alow ahearing
consarvationist to identify groups of employees that may need further hep in preventing hearing losses
through the andysis of group audiometric data, rather than each individud's hearing tests, which are
not as sengitive an indicator of a hearing conservation program problem. Small changes over ashort
period of time can beinvestigated in order to ascertain, for example, if different kinds of hearing
protection are gppropriate or if fire fighters assgned to a particular fire vehicle or fire Sation are
exhibiting hearing losses that are changing more rgpidly than other members of the department. The
use of these techniques may dlow for intervention into the problem quicker then if individua hearing
tests are evauated in aroutine doctor/patient relationship and consultation.

The mechanica Sren in use by the PBF generates the warning signa by rapidly turning awhed insde
of thedren'shousing. The circular housing has saverd dots cut in the perimeter to dlow the warning
sound to escape. When thistype of dren is placed on the |eft fender or left Sde of the front bumper of
the fire vehicle, much of the sound energy is directed back to the driver's Sde window. A recently
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reported study by the Liberty Mutud Insurance Group describes an engineering control that
incorporated a shroud ingtalled on the Siren that redirects the sound in aforward direction. The siren
was aso moved to the center of the front bumper. The report states that a 70% reduction in the sound
pressure levels were afforded as aresult of the change®® The PBF should consider applying this type
of engineering contral to their mechanicd srens.

5. The spectra data reported for the vehiclesin use by the PBF showed that fire fighters riding the
Thibault truck had |ess noise exposure from siren noise than those in the other vehicles which used
electronic drens as the warning device. The spesker for the Sren on the Thibault truck was located
under the front bumper. Mogt of the speakers on other fire vehicles, including Brockway engines and
squad and battaion chief cars, were mounted on light bars located on the top of the cab. Alternate
locations for the speskers on these latter vehicles in the front grille or under the front bumper should be
investigated by the vehicle maintenance department.

6. Engine noise was amajor source of exposure to the fire fighters during emergency response runs. It
was especidly evident in vehicles that were configured with the engine located behind the cab and
between the jumpsedt riding positions. The use of a metdicized blanket over the engine cowling has
been observed by the NIOSH investigator in the Anaheim, California Fire Department to reduce the
noise that is directed to fire fighters riding in the jumpseats. It dso helps to reduce the heat generated
by the engine, which was mentioned as a concern by fire fighters during periods of hot westher. This
kind of engineering control needs to be investigated with the manufacturers of the vehicles to make
sure that heet build-up in the engine does not become a problem. Additiond venting of the air around
the engine, which will dso redirect the noise output, can be pursued by the vehicle maintenance

department.

7. Theuse of noise absorption materials on hard surfaces of the fire vehicles will reduce reverberant noise
exposures to the personnd on the vehicles. The older vehicles il used by the PBF can have thiskind
of material added to the hard surfaces. Newer vehicles may adready use thiskind of noise control. In
ether case, a maintenance program that monitors the integrity of the sound absorption materias needs
to be implemented. These controls will deteriorate over time in the harsh environments thet the fire
vehicles encounter. They need to be replaced when they become torn or brittle.

8. Noise controlsin vehicles that the manufacturer provides need to be included in future vehicle
purchases. Severa makers of pumpers and trucks advertise noise control as one of their festures.
Maximum noise levels for specific operations need to be spdled out in the performance specifications
for the purchase of new equipment. The NFPA guidelines are gppropriate specifications to which the
department can refer manufacturers for maximum noise levels?
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Engine
No.

#1

#5

#7

#11

#12

Type

Grumman

Pierce

Mack

Pierce

Brockway

Pierce

Brockway

Mack

Date

9/12

9/13

9/12
9/13

9/12
9/13

9/14
9/15

9/14
9/15

9/14
9/15

10/05
10/06

10/03
10/04

TABLE 1 (Page 1 of 3)

Average Noise Doses, Maximum Levels, and Number of Responses
for the Surveyed Engines

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-290
Sept. & Oct., 1988

Responses Maximum 8-Hr
1(0) 96 17.0%
0(0) 97 10.3%

Training 111 79.0%

Training 105 34.0%
4(3) 102 23.3%
4(12) 110 245%
2(1 116 29.5%
1(Y 104 19.3%
0(0) 115 40.0 %
1(0) 104 243 %
4(4) 109 345%
4(3) 120 51.7 %
4(3) 110 63.3 %
2(2 98 13.5%
2(1 97 255%

0(0) 108 233%

DOSE
10-Hr

21.0%

13.0%

99.0%
42.7%

29.3%
30.5%

36.5%
240%

50.0 %
30.3%

43.0%
64.7 %

79.3%
17.0%

32.0%
29.0%

14-Hr

29.7%

18.0%

138.0%
60.3 %

41.0%
43.0%

51.5%
33.7%

69.5 %
42.7%

60.5%
90.0%

111.0%
235%

445%
40.3%



Engine

No.

#13

#14

#15

#18

#23

#24

#26

#28

Type

Mack

Pierce

Brockway

Pierce

Pierce

Mack

Grumman

Grumman

Date

10/03
10/04

10/03
10/04

10/05
10/06

10/05
10/06

9/16
9/17

10/07
10/08

9/16
9/17

9/16
9/17

TABLE 1 (Page 2 of 3)

Average Noise Doses, Maximum Levels, and Number of Responses

Responses

33
1(0)

4(3)
3(1)

2(2)
Training

2(2)
1(0)

1(0)
1(0)

2(2)
2(1)

1(0)
0(0)

4(2
302

for the Surveyed Engines

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-290
Sept. & Oct., 1988

Maximum

108
95

104
101

105
92

109
101

104
100

108
96

98
90

95
105

8-Hr

20.7%
18.7 %

240%
23.0%

16.3 %
6.7 %

245%
17.5%

35.0%
18.0 %

235%
240%

155%
9.3%

10.0 %
25.7%

DOSE
10-Hr

25.3%
233%

30.3%
28.7%

20.3%
8.3%

30.5%
220%

435%
23.0%

295%
30.5%

19.0 %
12.0%

13.0%
32.3%

14-Hr

35.7%
32.7%

42.0%
40.7 %

283%
11.7%

43.0%
31.0%

61.0%
32.0%

41.0%
425%

27.0%
16.3 %

18.0%
45.0%



Engine
No.

#33

#38

Note:

TABLE 1 (Page 3 of 3)

Average Noise Doses, Maximum Levels, and Number of Responses
for the Surveyed Engines

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-290
Sept. & Oct., 1988

Type Date Responses Maximum 8-Hr

Pierce 10/07 7 (6) 111 87.0%
10/08 0(0) 105 37.0%

Grumman 10/07 0(0) 95 17.0%
10/08 1(0) 106 16.3%

Responses represents the number of occurrences where the vehicle |eft the station. Those which were emergency responses are
enclosed in parentheses.

Maximum is the highest one minute average recorded for any one fire fighter assigned to a vehicle.

Dose is the percentage of adaily allowable noise exposure according to OSHA regulation. A dose of 100 % is the maximum
allowed for aday. The different hour categories are for the different work schedules of the Pittsburgh Bureau of Fire.

DOSE
10-Hr

108.7 %

46.0 %

21.3%
20.3%

14-Hr

152.3%

64.5%

29.6 %
283 %



Truck
No.

#1

#5

#7

#13

#14

Type

Pierce

Pierce

Seagrave

Am/LaFrance

Pierce

Am/LaFrance

Am/LaFrance

Pierce

Date

9/12
9/13

9/12
9/13

9/12
9/13

9/14
9/15

9/14
9/15

9/14
9/15

10/03
10/04

10/03
10/04

TABLE 2 (Page 1 of 2)

Average Noise Doses, Maximum Levels, and Number of Responses

Responses

3(0)
3(0)

Training
Training

302
4(1)

4(1)
1(2)

0(0)
1(0)

4(4)
1(2)

0(0)
2(1)

3(3)
0(0)

for the Surveyed Trucks

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-290
Sept. & Oct., 1988

Maximum

100
99

105
104

108
105

107
105

107
109

105
101

100
111

100
91

8-Hr

2715%
30.0%

40.5%
38.0%

247 %
220%

19.7 %
10.7 %

39.0%
36.0%

41.0%
205%

215%
335%

17.5%
10.5%

DOSE
10-Hr

345%
37.3%

50.5%
475%

30.7 %
21.7%

240%
13.3%

49.0%
445%

51.0%
25.0%

265%
415%

220%
125%

14-Hr

48.0%
52.3%

71.0%
66.0 %

42.7%
38.7%

34.0%
19.3%

68.0 %
62.5%

72.0%
355%

37.0%
58.5%

30.5%
18.0%



Truck

No.

#15

#18

#23

#24

#26

#38

Note:

Type

Pierce

Seagrave

Thibault

Seagrave

Thibault

Thibault

parentheses.

Date

10/05
10/06

10/05
10/06

9/16
9/17

10/07
10/08

9/16
9/17

10/07
10/08

TABLE 2 (Page 2 of 2)

Average Noise Doses, Maximum Levels, and Number of Responses

Responses

2(1)
Training

1(1)
1(0)

2(0)
2(1)

0(0)
1(0)

1(0)
0(0)

1(0)
1(0)

for the Surveyed Trucks
Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania

HETA 88-290
Sept. & Oct., 1988

Maximum

104
99

104
94

99
106

93
103
86

110

Maximum is the highest one minute average recorded for any one fire fighter assigned to a vehicle.

8-Hr

19.0 %
95%

23.0%
155%

385%
33.7%

16.0 %
18.0 %

19.0%
8.0%

11.0%
6.0 %

Responses represents the number of occurrences where the vehicle left the station. Those which were emergency responses are enclosed in

DOSE
10-Hr

240%
12.0%

29.0%
19.5%

475%
41.7%

20.0%
225%

245%
10.0 %

14.0%
7.5%

Doseis the percentage of adaily alowable noise exposure according to OSHA regulation. A dose of 100 % is the maximum alowed for aday. The
different hour categories are for the different work schedules of the Pittsburgh Bureau of Fire.

14-Hr

335%
17.0%

40.5%
2715%

67.0%
58.3%

28.0%
31.5%

34.0%
14.0%

19.5%
10.5%



Squad

No.

#11

#12

#24

#28

#33

Note:

Date

10/05
10/06

10/03
10/04

10/07
10/08

9/16
9/17

10/07
10/08

enclosed in parentheses.

TABLE 3

Average Noise Doses, Maximum Levels, and Number of Responses

Responses

4(4)
4(1)

4(2
3(1)

2(1)
1(0)

0(0)
2(0)

9(5)
2(1)

for the Surveyed Squads

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-290
Sept. & Oct., 1988

Maximum

101
98

101
93

92
92

88
108

102
100

Maximum is the highest one minute average recorded for any one fire fighter assigned to a vehicle.

Doseis the percentage of adaily allowable noise exposure according to OSHA regulation. A dose of 100 % is the maximum allowed for a
day. Thedifferent hour categories are for the different work schedules of the Pittsburgh Bureau of Fire.

8-Hr

265%
18.0 %

17.3%
9.0%

25.0%
17.0%

12.0%
20.3%

42.0%
385%

Responses represents the number of occurrences where the vehicle | eft the station. Those which were emergency responses are

DOSE
10-Hr

33.0%
225%

21.7%
11.0%

31.0%
220%

15.0%
25.7%

52.0%
48.0%

14-Hr

46.5%
31.5%

30.0%
16.0 %

43.0%
30.0%

21.0%
35.7%

73.0%
67.0%



TABLE 4 (Page 1 of 3)
Median dB(A) Sound Levels for the Fire Apparatus
Pittsburgh Bureau of Fire

Pittsburgh, Pennsylvania
HETA 88-0290

M anufactur er Vehicle Type Seat L ocation Warning Signals Median dB(A) L evels
Pierce Engine Cab yes 99.8
Engine Cab no 88.1
Engine Jumpseat yes 104.0
Engine Jumpseat no 100.5
Rear Mount Cab yes 100.0
Truck
Rear Mount Cab no 89.6
Truck
Rear Mount Jumpseat yes 105.2
Truck
Rear Mount Jumpseat no 101.9
Truck
Tiller Truck Cab yes 101.8
Tiller Truck Cab no 91.3
Tiller Truck Jumpseat yes 105.9
Tiller Truck Jumpseat no 100.7
Tiller Truck Tiller yes 934
Tiller Truck Tiller no 83.4
Lance (Foam) Cab yes 96.2
Lance (Foam) Cab no 89.2
Lance (Foam) Jumpseat yes 89.8

Lance (Foam) Jumpseat no 85.7



TABLE 4 (Page 2 of 3)
Median dB(A) Sound Levels for the Fire Apparatus
Pittsburgh Bureau of Fire

Pittsburgh, Pennsylvania
HETA 88-0290

M anufactur er Vehicle Type Seat L ocation Warning Signals Median dB(A) Levels
Seagrave Rear Mount Cab yes 108.2
Truck
Rear Mount Cab no 91.1
Truck
Rear Mount Jumpseat yes 109.2
Truck
Rear Mount Jumpseat no 99.2
Truck
Front Mount Cab yes 104.0
Truck
Front Mount Jumpseat yes 101.9
Truck
Tiller Truck Cab yes 105.9
Tiller Truck Cab no 89.4
Tiller Truck Jumpseat yes 119.4
Tiller Truck Jumpseat no 101.0
Brockway Engine Cab yes 106.1
Engine Cab no 87.9
Engine Tailboard yes 1034
Engine Tailboard no 82.7
Grumman Engine Cab yes 106.0
Engine Cab no 83.7
Engine Tailboard yes 103.2

Engine Tailboard no 79.8



M anufacturer

Mack

Thibault

Squads

Vehicle Type

Engine
Engine
Engine
Engine

Rear Mount
Truck

Rear Mount
Truck

Rear Mount
Truck

Rear Mount
Truck

TABLE 4 (Page 3 of 3)

Median dB(A) Sound Levels for the Fire Apparatus

Pittsburgh Bureau of Fire
Pittsburgh, Pennsylvania
HETA 88-0290

Median dB(A) L evels

Seat L ocation Warning Signals
Cab yes
Cab no
Tailboard yes
Tailboard no
Cab yes
Cab no
Jumpseat yes
Jumpseat no
Front Seat yes
Back Seat yes

113.2

84.4

98.9

85.0

99.4

85.9

102.1

93.2

101.4

97.8



APPENDIX 1

Voluntary Consent Form and Job History Questionnaire



DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
CENTERS FOR DISEASE CONTROL AND PREVENTION
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

CONSENT TO PARTICIPATE IN A MEDICAL STUDY

PROJECT TITLE:

HETA #:

PURPOSE:

I, , agree to participate in this study.

(Please Print)
The procedures have been discussed with me, and | have been given a copy of this consent form. | understand that:

1 I will be asked questions about work history, noisy activities, and medical symptoms. | will also be given a hearing
test which checks my ability to hear different sounding tones.

2. In the unlikely event of physical injury resulting from participation in this study, NIOSH will only be able to provide
emergency treatment. Any compensation for medical care or lost wages will have to be obtained under the Federal
Tort Claims Act (28 USC 1346 (b)).

3. Except as stated under provisions of the Privacy Act (PL 93-579), no information that | furnish for this study can be
disclosed in a manner which will identify me unless| give written permission.

4. My participation is voluntary, and | may withdraw from the study at any time without prejudice to myself.
5. Any questions | have regarding this study should be directed to the project officer, Dr. Randy L. Tubbs, Hazard
Evaluations and Technical Assistance Branch, Mail Stop R-11, 4676 Columbia Parkway, Cincinnati, Ohio 45226,
telephone (513) 841-4374.
PARTICIPANT'S SIGNATURE DATE

MAILING ADDRESS:
(Please Print)

PROJECT OFFICER'S SIGNATURE DATE




PITTSBURGH BUREAU OF FIRE
HETA 88-290

FIRE FIGHTER'S SERVICE QUESTIONNAIRE

(leave blank) 1D#
1. NAME:
2. ADDRESS: (Street)
(City) (State) (Zip)
3. AGE: DATE OF BIRTH:
(Years) (Mon) (Day) (Yr)
4,  SEX:

5.  HOW LONGHAVE YOU BEEN A FIRE FIGHTER?:

CURRENT ASSIGNMENT

6. STATION ASSIGNED: 7. HOW LONG:

8. JOB CLASSIFICATION:

OTHER FIRE DEPARTMENT ASSIGNMENTS (PBF)

9. STATION ASSIGNED: 10. HOW LONG:

11. JOB CLASSIFICATION:

12. STATION ASSIGNED: 13. HOW LONG:

14. JOB CLASSIFICATION:

15. STATION ASSIGNED: 16. HOW LONG:

17. JOB CLASSIFICATION:
Note: If you have had additiona assgnments, please list on back of this page.




18.

20.

21.
22.

23.

25.

26.

27.

28.

29.

31

32.

33.

COMPANY NAME: 19. HOW LONG:

JOB CLASSIFICATION:

WHEN DID YOU BEGIN THIS OCCUPATION:

HOURS PER (WEEK) (MONTH) (YEAR):

COMPANY NAME: 24. HOW LONG:

JOB CLASSIFICATION:

WHEN DID YOU BEGIN THIS OCCUPATION:

HOURS PER (WEEK) (MONTH) (YEAR):

Note: If you have had additiona jobs, please list on back of this page.

MILITARY EXPERIENCE

YEARS AND MONTHS OF ACTIVE DUTY:

(Years) (Months)
BRANCH OF SERVICE: 30. TIME IN COMBAT:

MILITARY JOBS, ASSIGNMENTS, OR DUTIES:

A.

B.

C.

DID YOU FIRE WEAPONS?

DID YOU FIRE WEAPONS FOR MORE THAN 100 DAY S?

(YES) (NO)

(YES) (NO)



35.

36.

37.

38.

— TOMMmMOOwW>»

HOBBIES AND ACTIVITIES

DO YOU ENGAGE IN ANY OF THE FOLLOWING?

Activity
Hunting
Shooting
Motorcycle
Drag Race
Chain Saw
Farm Tractor
Woodworking
Loud Music
Other:

HAVE YOU EVER HAD TROUBLEWITH YOUR EARS? ____

Yes No

day

Times per...
week month year

MEDICAL HISTORY

IF YES, DESCRIBE:

(Yes) (No)

HAVE YOU BEEN SEEN BY A PHYSICIAN ABOUT YOUR EARS?

(Ye9 (No)

HAVE YOU EVER NOTICED ANY CHANGESIN YOUR HEARING?

(Ye9 (No)

HAVE YOU EVER HAD ANY OF THE FOLLOWING: HEARING

T STQ@ "o oo

Mumps

Meades

Allergies

High Blood Pressure
Mycin Drugs (antibiotics)
Quinine

Severe Blow to Head
Tinnitus ("ringing in exrs’)
Excessve Ear Wax Buildup

YES NO CHANGE?



